Passage of Proposition 20 in California in 2010 transferred the power to redistrict congressional seats from the state legislature to a new independent redistricting commission. The goals of this transfer were to increase electoral accountability, to reduce partisan bias, to promote greater transparency and to bolster public trust. In this paper, I analyze the impact of Proposition 20 on electoral accountability by examining its effect on electoral competitiveness and political polarization. The evidence in the paper demonstrates that Proposition 20 has enhanced competitiveness and reduced polarization but that these effects are modest to date.
Introduction
In recent years, the decennial process of congressional redistricting has increasingly come under scrutiny as electoral competition has declined and political polarization has intensified. The following excerpt from a recent USA Today editorial summarizes these concerns:
Congress is overrun with hyperpartisans because the game is tilted. Legislatures in too many states have spent decades gerrymandering districts that strongly favor one party or the other. That means most incumbents fear the other party less than a challenge from a competitor in their own party.
The result: Deep red and deep blue House districts produce highly partisan politicians who rarely have to cater to independents or members of the other party to The public perception that legislative redistricting is warping electoral outcomes and weakening the political process has fueled a reform movement designed to depoliticize redistricting. This reform movement has culminated in the establishment of independent redistricting commissions in Arizona, California, Idaho and Washington. These commissions are charged with drawing district lines for House seats, for seats in state legislatures, or both. The purpose of commissions varies, but most agree that the primary goals are to increase political accountability, to reduce partisan bias, to increase transparency, and to restore public confidence in the electoral process.
Ironically, the academic literature on redistricting finds only weak evidence that redistricting is the primary driver of either declining electoral competitiveness or increasing political polarization. Other factors, such as geographic sorting (Chen & Rodden, 2013) , the growing importance of campaign finance (Abramowitz, Alexander, & Gunning, 2006) , rising income inequality (McCarty, Poole, & Rosenthal 2006) and an increasingly divided American electorate (Mann, 2006) are generally viewed as dominating the effect of redistricting. Nonetheless, several studies (Carson et al., 2007; Grainger, 2010; Theriault, 2008) find evidence that redistricting may be a significant factor.
Even assuming legislative redistricting does undermine electoral competition and heighten polarization, it is not clear that independent redistricting commissions will necessarily correct or reduce these problems. For example, Miller and Grofman (2013) find "only very limited evidence" that commission-based redistricting produces better outcomes than legislative redistricting. Similarly, Masket, Winburn and Wright (2012) find little evidence that commission-based redistricting enhances competition or reduces polarization. In contrast, McDonald (2006) argues that until very recently, many commissions were neither independent nor non-partisan, so it is too early to tell whether truly independent, non-partisan commissions are capable of producing better redistricting outcomes than state legislatures. Winburn (2011) argues that when independent commissions are combined with "process-based regulations", they may indeed reduce the worst effects of gerrymandering. Finally, Carson, Crespin and Williamson (2014) find some limited evidence that redistricting commissions do enhance competition.
The goal of this paper is to reconsider the effects of redistricting commissions by focusing on the impact of the California Redistricting Commission (CRC). The CRC went into effect with the 2010 redistricting cycle and is of interest because, as Cain (2012) points out, it is about as close to a truly independent and non-partisan commission as we are likely to get. While a number of authors have previously analyzed the impact of the CRC (Kogan & Kouser, 2011; Kogan & McGhee, 2013; Masket, 2013; Kousser, Phillips, & Shor, 2014) , much of this analysis has focused on issues other than competitiveness and polarization. This paper examines these two issues in greater detail 1 http://www.usatoday.com/story/opinion/2013/11/19/tea-party-redistricting-gerrymandering-primaries-elect ions-editorials-debates/3645711/ than previous work and uses more recent data as well. To address issues related to competitiveness, it examines changes in victory margins, incumbency reelection rates, challenger quality, and voter registration patterns. To assess the impact of redistricting reform on political polarization, it examines changes in DW-Nominate scores and relates these changes to changes in voter registration patterns. The results indicate that redistricting reform has increased competitiveness and reduced polarization but that these effects are modest to date.
I limit my attention to California's congressional delegation and do not consider the impact on California's state Senate or Assembly because my primary concern is with competitiveness and polarization in the US Congress. There is no reason to believe that the CRC plan will affect these three groups differently and previous empirical shows that there are only slight differences, at least in terms of the impact on competitiveness (Kogan & McGhee 2013) . Given that California has more than 50 congressional districts, the sample is large enough to produce robust statistical inference even in the absence of data on the state legislature.
The paper begins by providing a brief review of the recent history of redistricting in California, including a summary of the electoral reforms recently adopted by California. It then examines the theoretical relationship between redistricting, competitiveness and political polarization. The impact of redistricting on electoral competitiveness and polarization is then considered using a variety of empirical measures and techniques.
The paper concludes with a brief discussion of the implications of the empirical results.
Redistricting Reform in California
In the four redistricting cycles preceding the 2010 cycle, redistricting in California was marked by controversy in each case 2 . In two of these cycles (1970 and 1990) , the legislature and the governor were unable to reach agreement on a redistricting plan, so the California Supreme Court appointed three Special Masters and charged them with the task of developing redistricting plans for Congress, the State Assembly and the State Senate, which they did. In the 1980 cycle, even though agreement was reached between a Democratically-controlled legislature and a Democratic governor, the resulting redistricting plans were rejected in three statewide referendum. New redistricting maps were ultimately implemented as a result of a ruling by the California Supreme Court, but these maps did not differ greatly from the original maps.
The 2000 redistricting cycle produced the most controversial plan of all. In this cycle, redistricting was under Democratic control because Democrats had majorities in both legislatures and also controlled the governorship. Despite this, Democrats worked with Republicans to produce a plan that unambiguously sought to protect incumbents. As a result, 50 of the 51 incumbent members of California's congressional delegation who stood for reelection in 2002 won their seats 3 . Critics of the plan argued that it created districts that were too safe, leading to heightened polarization as incumbents maneu-2 Passantino (2008) and Cain (2012) provide a more complete description of the history of redistricting and reapportionment in California.
3
Only Congressman Gary Condit was defeated, and that was almost certainly due to a scandal involving him. vered to head off more radical challengers in primary elections. Evidence for this contention is found in the fact that only a single seat changed party control in the five elections held under this plan.
While a number of redistricting reforms had been considered and rejected prior to the 2000 redistricting cycle, the impetus for reform was strengthened by the blatant nature of the 2000 redistricting plan (Kogan & McGhee, 2012) The CRC is designed to depoliticize the redistricting process and to insure that congressional and legislative districts are drawn in a manner that is consistent with neutral redistricting criteria. The fourteen members of the CRC are carefully screened to insure that they have not run or been appointed to political office in the last ten years, have not been employed by a candidate for political office in the last ten years, have not served as a registered lobbyist in the last ten years and have not contributed more than two thousand dollars to any political candidate in the last ten years. CRC members are explicitly instructed to consider the following criteria (in order of importance) when developing redistricting plans: equal population, Voting Rights Act compliance, geographic contiguity, communities of interest, compactness and political subdivisions. To insure transparency, the CRC is required to hold its meetings in public and to solicit written comments as well as redistricting maps from the public. Finally, a supermajority of nine members is required for the passage of any plan.
It is important to note that the redistricting criteria that guide the CRC do not specifically mention either electoral competitiveness or political extremism. While many advocates of redistricting reform argued that reform would enhance competition and reduce polarization, the fact that CRC was not instructed to consider either of these objectives when developing redistricting plans means that meeting either objective is by no means certain.
Before going any further, it is important to point out that California implemented another major electoral reform in the 2012 elections which significantly complicates the analysis (Amoros et al., 2016) . Under Proposition 14, which was passed in 2010, California adopted a nonpartisan blanket primary for most non-Presidential elections under which all candidates for a particular office, regardless of party, are placed on the same primary ballot. The top two finishers then advance to the general election regardless of party, so that general elections can pit two members of the same party against one another. Advocates of Proposition 14 argued that it would promote competition and reduce polarization by allowing independent voters to participate in primary elections, making it more likely that moderate candidates would emerge (prior to Proposition 14, independent voters ability to participate in primaries was limited). Even in dis-tricts dominated by one party, the top two primary can produce more moderate candidates as each candidate now angles to attract the median voter in the entire district rather than the median Democratic or Republican voter, as is the case when primaries are closed.
The Impact of Redistricting on Competitiveness and Polarization
The impact of redistricting on the competitiveness of congressional elections and on political polarization depends on how redistricting is conducted. Most importantly, it depends on whether redistricting is legislative or non-legislative in nature. Legislative redistricting is conducted by a state's legislature, which develops a redistricting plan that it must ultimately pass and which the governor typically must approve. Non-legislative redistricting occurs when a non-legislative body is vested with the authority to Under a partisan redistricting plan, the usual goal is to maximize the number of seats controlled by the majority party. This requires redistricting in a manner that maximizes the efficiency with which the majority party's voters are distributed across district lines.
Ordinarily this involves "packing" as many of the minority party's voters into as few districts as possible and "cracking" the rest across the remaining districts. The impact on competition and polarization depends on the exact mix of packing and cracking. If packing is dominant, the bulk of minority party voters are crammed into a few districts, creating lopsided races in many districts and a high degree of polarization within the congressional delegation. If cracking is dominant, competition will not necessarily suffer and polarization will not necessarily increase as minority party voters are distributed more evenly across a state's congressional districts. Cain (1985) shows that cracking minority party voters carefully can increase majority party seats without necessarily putting seats already held by the majority party at greater risk.
Bipartisan redistricting plans generally reduce competition and enhance polarization because the goal is incumbent protection. When state governance is split, no single party can dictate the terms of redistricting, so the status quo is likely to prevail unless no redistricting plan is agreed to, in which case redistricting may be conducted judicially or non-legislatively. Both possibilities pose a significant threat to incumbents, who may be displaced or even forced to run against one another. and/or other elected officials while independent commissions exclude elected officials and are typically designed to be nonpartisan. The scope of a redistricting commission's responsibilities may also vary, ranging from developing redistricting plans to serving in an advisory capacity. Non-legislative redistricting can also serve as a backstop should legislative redistricting fail to produce a plan. Plans developed by a redistricting commission may or may not be subject to approval by the legislature and/or the governor.
The impact of redistricting commissions on competitiveness and polarization hinges on three factors. First, is the redistricting commission truly independent of the legislature? Second, does the redistricting commission have full authority to redistrict or does it merely serve an advisory or backup role? Third, do the criteria under which the redistricting commission operates foster greater competitiveness and reduced polarization?
In California's case, the first two questions can be answered in the affirmative as the CRC is both independent and fully vested with the authority to conduct redistricting.
The third question, however, must be answered in the negative as the CRC is not legally directed to consider either competitiveness or polarization in its deliberations. This means that the impact of the CRC on competitiveness and polarization can only be determined empirically. In what follows, I first assess the impact of the CRC on competitiveness and then consider the impact on polarization.
The CRC's Impact on Competitiveness
To assess the impact of California's CRC on the competitiveness of congressional elections, consider first how victory margins for winning candidates changed after the introduction of the CRC. Number of victory margins, 5% to 10% 0 3
Number of victory margins, 10% to 20% 0 6
Number of victory margins greater than 20 percent 7 12
Source: Author's calculations based on data from the Almanac of American Politics. ten percent or less. Clearly competition increased significantly in the period after the introduction of the CRC plan relative to the period after the introduction of the prior redistricting plan.
Did the increase in competition translate into greater turnover within California's congressional delegation? Table 2 . Clearly there was greater incumbent turnover in the period after the CRC plan was implemented than in the period after the prior redistricting plan was implemented.
Electoral competition also depends on the quality of incumbent challengers. To identify challenger quality, I rely on two factors. The first factor is whether a challenger has previously been elected to public office 5 . Challengers gain valuable experience when they successfully run for public office at any level and this experience enables them to run more effective campaigns in the future (Jacobson & Kernell, 1981) . The second factor is the ability of challengers to raise funds. Greater challenger spending has been shown to significantly enhance a challenger's likelihood of victory (Jacobson, 1990 Campaign contributions were taken from the The Almanac for American Politics (Barone, 2002 (Barone, , 2004 (Barone, , 2012 (Barone, , 2014 public office previously nor raised 25 percent of the funds raised by the incumbent. A quality challenger has either held public office before or has raised at least 25 percent of the funds raised by the incumbent. A high-quality challenger has both held public office before and raised at least 25 percent of the funds raised by the incumbent. Table 3 The model in Table 4 is now used to simulate the effect of the Democratic share of major-party registration on the Democratic share of the major-party vote. To determine this effect, I first set the Democratic share of major-party campaign contributions equal to 0.5 for all observations and then set the dummy variables equal to zero, again for all observations. The effect of the Democratic share of major-party registration on the Democratic share of the major-party vote is then simulated. In sum, all the measures of competitiveness considered in this section indicate that the redistricting plan put forward by the CDC bolstered electoral competition. The exact size of the effect remains unclear, in part because Proposition 14 was implemented simultaneously, but even if attention is limited to just voter registration patterns (the factor most clearly associated with redistricting) there is still evidence of a pro-competitive effect.
Political Polarization
Political polarization is a well-documented phenomenon in the U.S. Congress Redistricting may still contribute to polarization, however, as long as it can be shown that increased polarization on the part of Republicans reflects shifts in voter registration patterns engendered by redistricting. While it is difficult to isolate changes in voter registration patterns resulting exclusively from redistricting, overall voter registration patterns (as depicted in Figure 5 ) are consistent with the argument that increasing polarization on the part of Republicans is at least partly attributable to redistricting. Thus the steady increase in the mean common space DW-Nominate score for California's House Republicans seen in Figure 4 is matched by a steady decline in the Democratic share of major party registration in districts held by Republicans, as seen in Figure 5 .
Similarly, the modest decline in polarization on the part of California's House Democrats is matched by a modest but irregular decline in the Democratic share of major party registration in districts held by Democrats.
A preliminary gauge of the CRC's impact on polarization is provided in Table 5 . The Figure 5 . Democratic share of major party registration by congressional session. (Amoros et al., 2016) . Second, the full effect of redistricting reform on polarization will take many years to play out as incumbent House members elected prior to redistricting reform are likely to remain more polarized than those who have been elected since. If, as Poole (2007) The estimated model is presented in Table 6 . As is evident from the table, the simple regression model fits the data quite well. The coefficient estimates are all statistically significant at the one percent level and the coefficient signs indicate that an increase in the Democratic share of major party registration reduces a legislator's DW-Nominate score but at a diminishing rate. The model explains most of the variation in legislator Table 5 ). The figure also shows a significant ideological shift to the left, which is most likely the result of the rising Democratic share of major party registration in California over the last decade.
In sum, the turnover in California's House delegation in the aftermath of the 2010 redistricting reform produced a more moderate and less polarized delegation. This moderation is linked at least in part to shifts in voter registration patterns engendered Figure 6 . Polarization simulation results.
by redistricting. Whether Proposition 14 also contributed to this moderation is not clear from the evidence presented here.
Conclusion
The results of this paper indicate that independent redistricting commissions operating under traditional redistricting criteria can be expected to increase electoral competition and reduce political polarization. The exact extent of these effects is difficult to gauge, however, as the CRC has been in effect for only two elections. It is possible that the effects observed in this paper will strengthen over time as more incumbents retire or are defeated. It is also possible, however, that the observed effect is simply a one-time adjustment that will largely disappear once a new group of incumbents become entrenched. Only time will tell, but it does seem reasonable to infer that a modest increase in competition and a modest reduction in polarization are likely to endure.
If this is the case, then redistricting reform is a not a silver bullet that will singlehandedly solve the problems of reduced competition and increased polarization at the congressional level. Perhaps it is unfair to expect redistricting reform to achieve so much, however. Redistricting reforms like those undertaken by California are designed with many goals in mind, including not only greater accountability but also increased transparency and greater citizen participation. From this perspective, modest improvements in accountability must be combined with other indicators before any real assessment of redistricting reform can be made.
While it would be interesting to determine the exact extent to which redistricting reform can increase political accountability if that were its only focus, such a determination would be a purely hypothetical exercise. Redistricting requirements related to population size, minority representation, compactness, contiguity and so on limit what can be achieved through redistricting reform with respect to competitiveness or polarization. And few would argue that it should be otherwise. Drawing district lines is a complex process that involves juggling inherently contradictory criteria. The crucial question is who is the best situated to strike the appropriate balance. More research is clearly necessary before this question can be answered definitively.
